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1 6 7 t«ttarnfcjR 2 <D*m&m 1 7 3 <tv m 2 o« 

1135tTMlTW. $&2<D*mfrm<D 

&tiL£nz>z.£\z&-DT&m®mt>Wf$i.2tiz>. $ e 
\z. m2<Dm.&tmmm®ii&mt!ir>T^z>mmv\t. 
mmm&m 157. 15 & ^gra^t bT«»*fl*i» 
fiR$ns. &i>. dc-c«m2comffi<£ffl^T^sffl 
wcfsssn-r. 8fiKiM>8ffli 

[0 0 5 7] ifc. 0 UC^-TS^ISig^STSiii^gP 
<hffi®l(Hl?S t £ WT -5 £ JBfifc-t * 46 IC&gft 

it. m 1 <Z>¥©<*:Jg 1 7 2 RtffS 2 1 7 3 £ 



4. - jR2<0ttSl3-5. Rt*7-XSJ8ll 3 7 

t f TR^fisjf ^a^j^T -5fc«e>(i p ie srft^r** 

<DVX>7, 4&@te. Il<D^It$2fflf##B 
<h3Tl ©«ffi<h35 2©mgitc-€-ft^nii-r£:3>*? 
h^-;US:^-rSV7.^. 5t5CBtt. J$i!&®« 1 6 

5. 2 0 5. y-hBH^l 6 6. RlWS^ffigl 6 7. 
1 7 5£/^-r:> 4^5*: «6<DVX 

[0 0 5 8] £Ui<&<fc5K:, 0 1 iciRTifflSMSJiti: Lfc 
'>tt^VX^^T®^P^ (ff)7 8%) OiglA 

[0 0 5 9] iS^ffie«»:LTS5tit^«IK*ffl 

m&m s 6 % t-r -i t ^t?*'*. 

[0 0 6 0] Sfc. S«®i¥fTft:«^^$n^<t 

^iz^^ymmiimmmMt&EimLT i p stjsccds 

[0 0 6 1] ■«±<0««T&S^9e«lCODT. iSlTlC 
^mjg«ai-et>oT$ e>\zWMU®.W£fTZ> Z\ii 
•5. 

[0 0 6 2] 

imtew] mmm ii*mi&w-?tem-^mi8.Mzwm& 

MTFTRl/p^^iTFT) &m&tzft9tt& 

umiz-o^Tmmizmi-rz. 

[0 0 6 3] £T> 0 2 (A) iZ7jk-?£.o\Z\ Zl—-> 
#tt<D# 7 0 5 9^5^# 1 7 3 7 tf^XttiUzft^ 

*r4mtf7*i££<Dii?7;i)yt>ts.z>misLi o o±tK{t 

^<h*©*fegiJaA^fi)cSTl«Ml 0 l£0j£T-5. 09^. 
«. 7"7X-7CVDffirS i H 4 . NH3. N 2 o^e.f^ 

mznzmitmtzsv ?>m 1 0 2 a* 1 0 ~ 20 0 nm 

(Jf*b<tt5 0~l OOnm) J&SU l^#lcS i 
0 1 b*5 0—2 0 0 nm (Jf^ L< tel 6 0~1 5 0 

nm) omzizmmBrfLTz. *mmw?\iTt&m 1 o 1 

[00 64] &^^#ft:H 1 0 2-1 0 611 #SSt?l 

1 0 2~1 0 6®J»$tt2 5~8 0 nm 
(}fiKtt3 0-6 0nm) (Om^^fSLt^. 
KJPW*:H<OWfHclRJttt&«r>#. »*K tt->«J 3 > 
£fcte->U3>y;i,vr:«7A (S iGe) ^/it*1f^ 



(8) 
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[0 0 6 5] v— *f-tg&<tm-?m&M*m#m$:i¥& 
-raid*. n)v*5mm&tz\immt : !>tm<Dtti>-?\' 

.— if— nAGl/- if— . YVO4I/- if— £J8^S. 

<• mtfimamm-* feot-fes^. x* ->v ^— tf-£« 

^S^tiMWytKIgflftSt 3.0 H z 1 U k— if— X 
^l^^ggfc 10 0—400 mJ/cm2 (ft^ffHc 2 0 
0~3 0 0mJ/cm2)t-r^. YAGk— if-£ffl 

i^«^»ctt-e<D^ 2 itiHasi^ffl Mfrx&mmwi®; 1 

- 1 0 k H z.i L» I/— if-X*jM?-^g£ 3 0 0 ~ 
6 0 0mI/cB2(^WtC«3 5 0 ~ 5 0 0 mJ/cn2) 
t.m>>. ..-tLrTMl 0 0^1 0 0 0 Mm, WA«4 0 0 

-77^$). £8 0-9 8 %tLTff p. 
[0 0 6 6] Jfclrvp. &«¥©#:e 1 0 2-1 06 

? y- vmm 1 o 7 ^^-r -a. y- hieauBi 1 0 7 

0 ~ 1 5 0 n m <h lT-> 'J 3 > £.^tr*6liffitT?flMT 
1 2 0 nmOm 3 Tfgf^ft >'J3 

7CVDSTTEOS (Tetraethyl Orthosi 1 icale) <h 
0 2 <t£fi£U £JSEE*|4 OPa. S«iSffi3 0 0~4 
0 O/CtU iSJSafc (13. 5 6 MHz) «*fg&0. 5 
-0. 8W/cn2T'»:«$1±T^^-^Ci:^T€rS. ^ 
OJ; O \Z LTttmZtlZ&it ^ 'J n >IBttt. ^<0& 4 0 
0-5 0 0tOi7^-;H:J;r)y- hJ68!itUTM 

[00.6 7] ^LT. y-h*6iiij&l 0 7Ji»C7-'-hfi 

ffisMtsfefeo^ i cd^sjsi i o 8 tsg 2 <»®mm 
i.0 9tsMt5. *^JS0y-cii. us 1 ©^mis 1 o 

8 SrT a NT 5 0 — 1 0 0 nm<7>f9£l;:^ji£U SI 2© 
3?®&£WT* I 0 0 ~ 3 0 0 n mOjp £ \zBlfc? 
[00 6 8] TaNiaXA^i'fttMl/, Tatf>* 

-fv b&g.mz^tsmwm.fHT-x/iyf'rz. wis 
bi$l?.z>. ^(Drnz-Gyyit^y^^T-y (WF 6 ) £ 

0 . WM©»St$tt 2 0 u Q c mS(Tl:T5 d 

^ftsra s c: t * *t, wp \zmmtL e^u^tz 

£<h<fc9> Xrty?m\z£.Z>m&, $£$9 9. 9 9 99 



lsTVfm&Mf$.-rz>Z.i:\Z&.K>, J6K359-2 0 uQc 

[0 0 6 9] *SligCajT«. SB 1 ©@ill 0 8 

£T aN, SB 2 <D^«Jg 1 0 9 £W«b Ufc^. 4$»dEJ£ 
§nf, ti-rnt>Ta. W\ Ti, Mo. A!. CuA> 

*-8it>ito-w\t. mi(Dmmm^^>^)v (Ta) t 
JgfiSU ^2<o««j»^w.i:-rs*E^-&*5-a-. ^1»# 

mMS^[t^>^>ll' (T a N) TJgfiJtU ^2©#«M 
$A 1 £T3i&*&:b-ti\ mi©#«M^Sfl:jS'>^>l/ 
(TaN) SS2 0@«J8l£C u <hT-5*fi#.& 

[0 0 7 0] ^Cfc, Uv'X hlCfc^VXir 1 1 0~1 1 
6£#?fi£U «SStXfiBMS:^f -5fcJ6c0^1C!)X-y 
^X/jaa^rfTP. *l«gMT'ttICP (Inductively 
Coupled Plasma : ii^S77Xv) X>^>^j£Sr 
X-y^yifmflXlZCFiiiC 1 2$rS^U, 1 Pa 
OffiTlTn-YJl/SOmSlCS 0 0KORF (13. 56MHz) 

Xt>- i 7 ) JCfe 10 0 WO R F (13. 56MHz) MJlZISiA 
HKMtftiDSEAW C F 4 
<hC 1 2*S^bfc«-&lC«WMR^TaNlK<»:'bP@ 
KlCX-y^^Sn^,. 
[0 0 7 1] ±El7f>^(*Ttt, U^Xhlri^ 

2(D#ffie©®gf57>i7"-A-0^£^^>. 7"-^-gl5co 

miji5~4 5' t^s. f- vmmkjcjm&& 

?Z\t.t&<X.y?->>f-?Z>tzib\Z\Z. 1 0~2 Q%&m 

t^SffcM^U 3 >ifi)IjRlt« 2 ~4 (ft«MtI« 
3) T£5<DT. *-A-^X-y^>^$&aiC<fc0. ^[fc 
S<t--> 'J ^ LfcMit 2 0 ~ 5 0 nmggl-yf 

SlCfc 0^ 1 ©iilt^ 2 <7)©tt«^6fi)t-5^ 1 <D» 

ii8~i24 (us i (Dmnm l l 8 a- 1 

24a<!:S20®till8b~12 4b) ZtetiZ? 

1 1 7tty-hlfegJgT*0. Sl Ci^Sl 
118-124 -?&t>tlU\<mm\t 20~50 nmgSx 

[0 0 7 2] *HJg0yT«l@<DX^^>yiC«t 

0^ 1 o)B&<nmmm 118-124 ^m^rc^ n. 

[0 0 7 3] ^-LT. mi<OH-bf>yj!aaSrfT^nS 
«:#^--r^^*ut)7C^^ttlf ^. (02 (B) ) H — 



(9) 
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m > voyfiw&i * > f - ?mm. v < »i-r * >&. xm^v 

fr *_tf&V>. <<*> F-7ffi©&fHi F-Xffi£ 1 x l 
Ol3~5x 1 O^atoms/cmZtU. *HljIttJIS:6 0~1 
OOkeVtUTffp. nSSr^-rs^^TC^tl, 
Tl 5^»dS-r^7cm. iftSMlctt'J> (P) £tc\m 
KAs) Z\Z\-&*i)> (P) 

-£<Z>«£\ igftlg 1 18-12 2^nfi«ilt4--r«7M 

125-129 *t»i«an*-. m 1 o^t&ttftu* 

12 5~1 2 9Kttlx 1 0 20 ~1X 1 0 2 Ulomic/cm3 

<z> jg^ffl-p n m &tt*}-T ttm®>7tm zmuarz . 

[0 0 7 4] 02 (C) CjK-r£5-£Si2e>X7 

l7f>^Xl:C F4tC 1 2t02^g^LT. 1 Pa 
©ffATa>fJH0igl;5O OWCDRFt^l (13.56MH 

-r— >>) fctt5 0WCORF (13.56MHz) l^SRAl. 
IS 1 ©Xy^^ftSfctt^fitri&a/t-f 7X«JE£Bl 
JjllT-5. C©J;^a^lCj;OWlg^^ttx>y^>y 

^ft«fcgs^x^>y&g-trSfsi<D^ttii 

-5 T a N £g;fr&X y ^ > if LTfg 2 tf>^tt£>^l 
1131^137 (SlfflItI131a~137ai 
Sf$2<Dg«JI 1 3 1 b~ 1 3 7 b) ZBtiCtZ. 130 
ttV- hie»|gT'fe 0. ^ 2 <O^^Wjg«JB 13 1-1 
3 . 7 TNI t)tlte ^m®. « £ £ £ 2 0 — 5 0 nlSftX y ^ 

[0 0 7 5] £fz* *nmMT'\tl®<D3iv? : >if\Z& 
902 (C) K*UitSg2©ff£ttfii>ig®f 1 3 1-13 

<tVVii«*p^Tfefit^ C F A tC 1 2®S 

^7.1Cct-5X->^>^=£:fTofe^:. CF 4 tC 1 2<tO 
2©S£#XKJ;£X-.y^>;J> r £fToT : fe«fc^. 

[007.6] WKtt a NI©C F 4 <!: C I jffljg^^X 
Iz <£ 5 x >> f- > . $ ft* 7 v # )V * ti-f 

WC1 5> TaF 5 , TaCl 5 lfflgSTJ&5. S£^> 
T, CF 4 tC 1 2©S^«X-PliWIKS:^T a Nf&mz 
Xy^>^$ft^,. t^U ^CDg^^X»CSffl0[)O2 
«:^»aT-5tCF4tO2^S*£;UTGOtFli^0, F 

7 yfl:#»<DsS^ffi^il5v>WM<DXy^>yiiS^m^:-r 
TaWiFiWg^LT&ffittffHCX.y^;^ 
j£ft<E>itJjOtt'>&^. TaNktWK:lttfcUT8Kt 
£ft-£>T^<Z)T, O2^^*n-r-sc:t-eTaN0D^s^ 
£'>8Sft£ft5. T a NOlttttt7 ^^^ifi^tKl^ 
Uftlnfcfed $iZT a NI^CDXy ^>^i§Stt<£T-r 

S£oT. WItT am&ii<DX.y7>!fm&lzm$: 
ftZ> Z. iL-h^mtU 0 WKOI v ^>^iig«:T a Nflg 



[0 0 7 7] -€-LT, S3 ( A) \Z^t <fc 5 IcSS 2 <D F 
-tf>y«aSS:fT^. SSl©F— ¥>>/MW 

«t0t> F-X&£W Tig^»oam<D^t UT 

SJEESr 7 0— 1 2 0 k eVtU 1X1 0 I3/co2© H- 
XffiTfTtA, 02 (B) T&tt^#fr@tJgfi)t$nfcm 

F-fcf ^ 2 <D0ttCD#@S 1 3 1 b~l 3 5b 

1 3 1 a - 1 3 5 a <DTm<Dmmz hJFHVlTimiPt&tia 

$ft*j;^ich*-tr>^Ts. ^5lt. miommm 

131a~13 5a ££tt'S3S.3 14 3- 

1 47 ^ i (D^tmtmmt.w.z^mmm^ta)^ 

4>SH2®7N«rtit#r'3 8-1 4 2 t&J&dtrS; nS 
^f*^-r*^l£#)7C^li. ^ 2 ©W&fSJ£T 1X10 
17— I X 1 0 19aloms/cm3cDffig<hft3«fcolcU ^3 
A7tl«HWft-T 1 k 1 0 16- 1 x 1 0 18aloms/cm3cr)ig 

[0 0 7 8] ^^T«. Uv 5 ^ hVX^^S 

[00 7 9] -?-LT. 03 (B) tS^iiC. p^ 1 ^ 
*;PST F T'€r"^-r«#^iN>«tJB 1 : 0 --4 k— MMM 

mm 1 5 i - 1 5 6 *0jfrT*. m 2 ©wmffl 132. 

TFTSMnM*#Ml 0 3. 1 0 5, 1 0 6 
Ul/yX h^Xi^ 1 4 8-1 5 0 7?^:Ba^&® LT*5 

< . ^f*e#»m^ i5i~i56 \z\z*rti^nmr&z>m& 

T'J>*^JP$ftTt^7ii. ^*^> (B2H 6 ) Srffl^ 
fc-f h/S«b, -?-<Z)^-rft©m«lCt5ViT 

ttmvjmmz 2 x 1 o 20- 2 x 1 o n*tiws/a?iit& 

*<t>lc-r«. 5I^1C«, ^4<07F$6^j^lC^Sft5 
# P > « . JB 2 © F - ■ C > yfflS <»: l^m 1C ± lc 

0(icfc*^^§tt. ^4<0^*6^m^lc^J!jn$ft* 

[00.8 0] KiiTOIgwnfn®&tt¥§«:I 

©#«^ 13 1-13 4*ty- FSSt UTtKfl&T*. 
Sfc, 1 3 7HV-XBE&. 1 3 41*. -gP^y-hm 
mil bTOtS^Sr^fc-rm 1 CDSHS. 13 5 ttfiU#&ffi 

[0 0 8 1] Z\oLT&mm<DfflW&gMt:VTm3 

(o ic*-r«fc5»c, ■^ft j eft«>stt^w(*:^»c^ftn3 
ftAc^^Tc^^ettftr^xe^fTP. ioi@ti7 
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=.-)Um (RTAS) 

-;i/*£-mi£3fti6&*U p pmUTF, U<JiO. 1 

p p mUT<D^mnm^v 4oo.~7oot, R&m 

IZ\*5 0 0~5 5 OICTfr-SfcCDT&O, #SI«g^T« 
5 0 Ot:i?4PSra©l^ffla«:fT3. £Z£U 131~1 

w.-rtt&mmimm (>u 3 >*iu»tt5ft» 
[0 0 8 2] z.e>m&{tj:&&-?<Dmmmzi5Vz>±m 

fc< S3tfwmiSiD-D* teBe^rogj&D— D' T«J 

(0 08 3] 8.6C. 3~1 0 0%©tJc^^O#HM 
tfT. 3 0 0~5 5 OtTl-1 2B£f§J<Df&MS£fT 

^x^*«fl: (y7X-7t«tog!ie$nfc7K^*ffl^ 
[0084] «&. sttftaatbTu— if-7=-ju 
zuz&mm&Bftis. ±e*^[k*ffofc^, yag 

[0 0 8 5l.ifcV»T. mi©Bf B 1*eWl 5.7*»fl:S 
fl2^U3>R^.&l 0 0~2 0 O nmOIISTMt 
S. JfclrVC. ^ 5 l©gf4iesm.l 5.7±{cWa«S«!l« 
^6**JB 2 OUfllfeMRl 5 8 ZMfirtr *. 

[0 0 8 6] f it, e»ll»4 0 6iC«^T|ltt¥V 
#«OV.-X««t=i 2 v-xe* 1 

5 9-161, H U-f ? fc-ejtMtr? H 

U-f >8E& 1 6 2 ~ 1 6 4 fc^fiJc'TS. BX&4 

0 7 KiSHTtt. ■Xmi 6 7. y- hffiH l 6-6. 
fggt«® 16 5 £ BffLTZ. (0 4) C«E)ttjM«S.l 6 
5 fc<fc 0 V — *R«1 3 7H mmT F T 4 0 4 <h«^ 

W3*»»*t»fijE*n«. y-hsn&i .6.614, jb 

1 6 7;t4, ia^TFTCOSttIlfCffl^-r^&«¥#^® 
(@ 1 + »C*>tt-5!8 1 CO^igftJI 1 7 2 ICfflS) 

m®mz i&i$.?z>mtK.*mftm (m 1 2 © 

173 icia^) i:*n?timm.Wj.&®.&Bf$. 

(0 0 8 7] UU:0>fi£l;:LT. n? : t^TFT4 0 
1. p5 L V^Jl'i!TFT4 0 2. nft^STFT4 
0 3 £*j-r<3IBK)[Hl8& 4 0 6 I$TFT404, # 



#£fli4 0 StZ&?Z®mU4 0 7 
[0 0 8 8] JBU!)[5]g&4 0 6©nft^iTFT40 

1 *)Wfm&. 16 8, y- h«a«»<£T.<&)K 

2 1 3 1 ifi&SSfS 3 <D**E£jfiU£ 1 4 3 (G 

OLDf«) , y-h«@©nfiini^fiit$n-5m2©^ 

J6MK13 8 (LDDfRtt) 

-f >«U££UTt&fig-f 1 «>TOHMH*1 2 5 SrWb 
Tl»-5. p^*^A&TFT4 0-2j£tl^*:M<4Bltt( 

i*i 6 9 , y- hffia*^-rs^ 2 nmmm 1 3 2 1 
s^^4©^F*e^m«i 5 3. if- hwmv9vm\zi& 

P^>tB«tl/T«iEr*SB4 0^M*lR*l 5 1^ 
UTH4. nf t*MTFT4fl 3 »Cte^3s>Wf?/& 

f*i 7o . y- Mt®£j&*rr,*sg 2 13 3 
£mti.z>m3<D*t&y)m.®.i 4 5 (goldm^) , y 
- htionffliiMsnss 2 ©>f«« i 4 0 

(LDDTO iyrXijjsfttt H K >«*fcl/T 
IMB-rsSBl ©*tttt»« 1 2 7 «l;TH* < . 
[ 0 0 8 9 ] mmU<DmMT F T 4 0 A\Z\Xf-\^)VB 

jfcm.®. 17 1 , y- htas^rsi 2 cd®«ji 1 3 

4<fcS&5S8 3©^M4gjf«i£l 4 6 (GOLDM^E) . 

y— bM&<»HfflizMjfczti.zm2<n^i&®ffi.m.i 4 1 

(L DDfttfe) ty-X^*tliH K >S*i l/T 

taiig-rsfs 1. oTO&ntMt 1 2 8 *sitw& ^fc. 
&m®m 405 ©-^oiit .i<T«i^$-*«ifltBfc 

^oRKDieiui (y- hummtmvm) t-c«jt^g 

*Ml/.Tt»6. y->«S<b.t'X'6>tKlgt- «4f 
2©tt®S:^#ffl4 0 5 CD— ^(DftStt. I>fcfc46, ¥ 

•5. ttfi44>r&T<pmffiW'i>2^m'&izte. /Jnsi^ 
,«Sf ^ffiT fc+^j-T* o m a mtfmm-ztiz rob, *n 

tn^pi 3»c^-r@i^miSfr-5c:<»:*tsiL^. 

[0 0 9 0] .**M«"CfP»f S^^-f ^ h U i'X 

ISA— A* «S4 4 , omS!A— A' T«»rLfc»r®®tc: 

miSB— B' T^J»rUrc»r®S^^UTV^. - 

[0 0 9 1] £C0«fc5K. *H)Sg0iJco®^«|ji$rW-r^ 
7^x^^-7h'Ji7 7.Sffi»i. -gR7J<y-h®acpfiKlg 

1 coflS 1 .3 4 iy- hffiia 1 6 6 
SBIC^fiJtU. y-hffi^l 6 6T¥@^B«r^fr-5 

[0092] it. ^mm<r>mmmm\t. i^-yv? 



(II) 



4$B8200l-313397 



[0 0 9 3] ±5B<D@i^eiig < t-r*^«!:lCJ;0^»:iii 

[0 0 9 4] sfc, *nM0s-e^ne^€e^.«, 

>-?Xir ($l©fll3 4, $2®Qil3 5, V— 
*JE» 1 3 7 £^tf) . ; pBTfT®y-Z««ROEH 

6 7 . SUft'fefii 1 6 5 % - y- hIE& 1 6 6 ^tt) it- 
's t<Dm^ xmzm&v. ssp^h 

to 0 9 5] y-.Mtffiv-x 

U £ S Icy- h«S<tm i ©SgS91©l8TM b 
*fr?c&&<", ¥&Sfifc^6ttTy-h«1I<>:?Si 

[0 0 9 6] mmw2i*mm.m'z\-t. m&wmftm 

[0 0*9 7] ST. 3*Bfc«I-fcftV». 14 Wtti©7^ 
>y *XS«£»;fc&. WOTjrf'-f !/V h 

•5 '. ' •' ; ■ 

[0 0 9 8] -7j. «|bJS«5 6 9 fefflST-*.; 2*faS 
S5 6 9 fctt* )V* 5 7 0 . 5 7 1. jJ-WC— 

3->l5 7 3SMt5. X5- 1 74fHrtoTVTV> 
±JjT-ft&<Dtl5-7 <( )\>? S 7 0't*'fe©*7- s 7-f 
^5 7 l£^a*aT^fi)tUjg3tJS<£«*aSlgjS«»:t- 
*; fElJStfl 1 ©S1S£JBUfctg-&. tfcT F'T 

[009 9] ifc. mfgimmi Gsiz-styitTm&ojj 

7-7^^5 7 0. W€,OA7-7^;i/5'5 7 1. & 

&<d}j 7-7 ^;^5 7 2 tsa<a^t>*TX^— 



JlOilS l~4MmSr#S[TSC£JC«i;0 2~7 Mm. $? 
7m7vhU^ XSMiflftglSi £ 6S 0 ^fcttfc 

[oioo] x^-- ^©i2o«ftSci-^-rn«sii 

T± lc-e©<4» ££fc>t8rT* ^— 9-^W|6)S«Jt»cEB 
plcLTfiBBUTfe&W. 

[0 10 1] *-A-3-H5 7 3SMLfci, *t 
Inltg5 7 6*/^-=>2r*#j£U gH|Bjg«5 7 4$f 

[0 10 2] iE-LT. S^gfit^iftlHl^^SnfcZ 
:7tV 7*v h »J ? Xg«<h*t 5 6 8 

tiff ^V^. d<0<fc 5 £ l:^t7i'TV h U 

[01 0 3] mmm3}mmm2^m^xm^nrc7^ 

T-f 77h'J^7l»S*i8i (0 5) 0«lfiKi£@7 

(o 1 0 4] a 7 (a) -c*-r±ssati. B^aj. ««i 

IhIS. FPC (7l/^^y>J>KB21MK': Flexible 
Printed Circuit) €84 Oftlt-S^ATJ^ 2 0 3. 
ngiJA7l^<?:&lil^»X^g|5*T^^-r^gaJil2 0 
4f<cf74^fiJt$nfc7^7 i 'f 7-7 h V7X&WL2 0 1 
t. *7-7^ Jl^ & £* tl/c*f |6]S« 2 0 2 <h 

s 6 8*p B ^^^^*^Tteo^^nT^^. 
io 10 5] y-hE«gfi«efjisj?S2 0 5iV-^E^ 

(taisaiiHiK^ 0 6o)±.m\z\*ttftmtfLmzm&ti7-7 

m3ftm2 0 7&Bf$.2tlT^%. 8SSJtgR4 0 7± 

<D»|pJ««{fflli^ $nAc* 7- 7 2 0 8«^fe 
(R) . (G) . Wfe (B) 

UTtt. (R) 07J7-7^)l/^, »fe (G) <Dfj 
y — 7<()V$* Wfe (B) <7)7J7 — )(/^<D3feT7J 
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{ 0 10 61 0 8 (A) tt07 (A) T^T^gPA^JJg 
^ 2 0 3<DF-F , &IC»-f-3»rB0£*bT^£. fl- 
gflATjSS^ttT^x-f ^h»Ji?XSfifiJI:M3n« 

z>f£tb\zmmm&tmvm-eBi&i£ft2>tim2 o 9»c«t 
x-^fi)t$nsffii^2 i i.£8ipr«. 

[0 10 7] ^gPA^^?tC«^-X7^;WA2 
1 2£EI§12 1 3)&>SJ«£FPCrttg?m&«48t/Bi2 
1 4T8A9&feSnT</V5. 36lctt&K2 15TtSM 

[0 10 8] 08 (B) te^<Dg«ffl0£^U 08 
(A) T^r^a5A*8jl^©WiSH&*LTIrVS. 7? 

7-4 h-U.^XS««C«*?S.n§^»A*i!»F3*«SB 
10affiRt/y-Xffi^traCBT«fiJt^tl^ffi®2 1 

M$ntir>5. torn* zti\tm?m<Dmi3L&mT—0t 

ESS 2 1 lT^jrt-5«£lCte^£D±lrjKfi££nT^£ 

»J&Sn«Blft2.0 9.l*. :TiI20.9a, Al|g2 0 
9 b, S nK2 Q 9 cQ3S«igT^J5R^nXV^„ F 
P.Ctt1-X7/fM2 1 2t|E^2 13*^0^ 

n, a©be»2.i 3 tp»|8**&p-i;jH^»j«*n*fiB 

&2 0 9 itt. &«ftI!!<Z>ig#&l2 1.-4 i-to«t»lc»tt 
LTtvSMttef ^ 1 6 £*i&j£SA;M£WBtt&* 

[0 10 9] 07 (B) 1*07 (A) T^Tfl-gP 

A^J^ 2-.0 3.0B-E' M^T«tfHH£ j KlsT<r* 
5. jgSttfi^ 2 1 6 onSHBE^2 0 9 © tfy^J; 0 

<D^r^tm&r^uut.m]&T^z:t.ti.<nmr^ f 
[o i i o] u±<o<ko\zvxm^n^7^^zf7 

b 'J * XS?0}g^^gH«#a«^tSS©«^<h b 
[0 11 1] [Hj5gfia|4]*J6^|ll?fPilL:fc7^^-f 7 

9«Mi>Titn-r«'. 

[0 1 1 2] 7i7^^r-7b'J^XS««*ig{*:fflJCiS 

#<at, v-xe&i 3 7 &y-:*flRJ&&!gtltrs 

SE^fflffil 6 5 <h. y-hElt3 0 Ot. KH>^I 

twi%nm$:mm.-?z>mwimm 301 ^^-rs. (0 
9 (a) ) z\nt><DW.m j $>$tm\*mw.&<D&mm*:zrt 



&^©@3 0 l£0!l£:UT;L©8ifi££09 (B) T1¥M 
KStW-f&i, TiS301aS50~150nm©f 
ST^fifcU ©tt¥g#g©V-X£fcttl^'f >$i& 
£0f£TS**g#®t£3>;S';5' *-©Ti 
IK 3 0 1 a±lCfitaXA 1K3 0 1 b£3 0 0~4 0 0 
nmQfiTMU., 3SICT ii30 1 c *fcttg(fc 
(TiN) m& 1 0 0 — 2 0 0 nm©JP$:z?J&£ 

^>^st«fco®«ffig3 o 3*^r-5. wmmm 

3 0 311 *tt«t£tm* e>fi£*f& 2 ©JSI§l*fe&Jg|±lC 
MlSLZh. ^>9i/ b*-)V&-fr1*-f\zmmTFT AO 

4<ds^«®3 oi tmtt.z>&K*®.vtfmmi&&m: 
[0113] asjfcss 2 ©jiPaHfeSBt ± »csw# 

i/ T-sp £ it t 3 > 9 1> h -r\z&m® 
[oi i.4i' aw»MKDtm.n. .iwt-f (i 

n 2 0 3 ) «Hb-f>^A»tXX^ (ln 2 0 3 — S 
n0 2 ; I TO) £c<h*£X/^y ^ft^lf ffi/it'S: 
ffl !f»THWUT«*>*C t^TfS.. ;£©.£ p frtTH© 
X>y^>y©S«ligE^©^{C«fc0ff P. Sfc, IT 
0©X >y 5h> yj±?iaE*i!R£Sfe X.y^->{/ 

mjL&*&m?%tzmzmM>v?^&fc®.&-£& 

( I n-20 3 — Z n O) £ffiHT.t>&V>. &{t< 
lMfcEtt^>**iii¥»*fcfc«tt.-' I TOCftt.UTMA 
£ttfct>fl|nTHS©.T. SMtSSOlOiSiST. A 

11301 b#fBSttS3 0 3 i^MUTJStitSJtN^T 
SCtSRfiTf^. P«Mc gtftESS (Z nO) fcjg 

ZtcSblzXWl* (Ga) £j&boLfc8£<b3E$& (Zn 
O : Ga) ft££fflV>S£i>&*T€rSi 
[0 115] 0 2 5 »C®^<D±S0^-r. 02 

5\Z7F.LfzWm<Dfflnm3 : &)5 6%-C*-5. ?i43. 09 

[0 1 16] it. SilM<0^S^SB©^g5»»r 
ffi0S:S9 (C) Id^Lfe. Ti^w^MJ^Xg® 
|9Uciftlt6.tx-5^SPA^^ ; f *^ 1 ©aSRC/V-XE 

^ti^i;BT^$nsge^3 1 it. ■.xm^ni;- 

!TM$tl5ESl3 0 9 &»&]»A^nTVY«. m 

»s z.n\m:f-m<Dmf$.*:7K-?—w-v&K>. 

^7-XiE^<»:I^i;BT^s£SnsEll!3 1 lT^fiJtT 

[oi 17] s/c. mmmm£mcm-?Mf8.ztiz>&& 

3.6 « It. T \m3 0 9 a, A|K309b. T i©3 
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0 9 c<D3mmfe-Z&f$.t£t\T^2>. £CDE$3p9£ 

Z&W&froZ.LX. A 112 5 6 bd<@?g®©2 5 7 

[0 1181 FPCli^— X7-fM3 1 2iE 

813 1 3A>e^$n. d<DgE«£3 1 3t@^@tH 
i;HTJBfcJc£n-S@E&3 0 9t tt, &®fcSCD8»ai3 

1 4£*^4>lc4Hftt,Ti;>£VflM£8i?3 1 6 

[0 119} H±£>'J:3fc:v 1 

•7xjoiim (^B6m x% siaa!©«s@*^igfc 

SIB bfcT * 5V h U * *«;fc£5Sfi£S it* 1 

W bfc*^ Z CD <fc 5 ftjg^ttflJjSeil 2 Kjgffl-T 5 £ i*t 

[0 12 0] mm\hMfmMmx\%. ft2SEI&<tl/T 
AgtA l CD«tlHSig£lfl^fc09£01 OlCSt. -34 
*s. *«J609tt*«6« liii. ft 2-S!«/t^->etno 

[0 12 1] ^mmmx\t. mzmvnme o 9 tit 
ta@6 o 9«> '^cTttH*-u«c^'a**at; ■.■■mm 

<$. y- HE«Stl^B#lCfPS$nS. 6 0 9 attA i *» 
5ft«ft^*Oftfr>#4gJB. 6 0 9bliAg %3E.f8.ftii 

[0 12 2] *^Jg0iIlill)5g0ill7iS4(DVim 

[ o i 2 3 1 mmm , 6i*nmmx'\*> &mw tntr 
ai tetttrvcwjrr*'. 

[0 12 4] hi az^-rf ?f^77 >u^xa« 

»i. SlOpft*)HTFf 8'5 0il2Wnft* 
5 l^t--5n^y^|51^gP8 5 5i«2 
©nft^aTFT8 5 2*^fiK^>7'U >yie]i& 

s 6 £.&m-?z>m®®&8 5 7 .hhrtpts 5 

3iS«f§I8 5 4^#T^.®imgIi8 5 9±HfiJgOLt£tl 
m®)®1&8 5 7CDO>?y£|a]g&g&8 5 SOTF 

tf>7U >y@»8P8 5 6<7)TFT«S*M{CttT^-D 

[0 12 5] ^n^<DTFT«S«8 0 lfcJg&LfcT 
«^8 0 2i©gttf®«:i8 0 3~8 b6tft** 



tl^8UcUTJf2j£T<5. y- h*&SB£8 0 8±»Cj&j£T 
hffi©8 0 9 ~ 8 1 2 tt^Sto^-A-jEMfc^ft 

TLDD®«*Mi/TV><b. £©£Sfc5^A-JfM* 
fctflJgfll 1 tlW::, I CPl7f>^g£ffll>fcW 

y-XSE«.8 1 3. $2»|g (^ffi^g) 
8 1 5 fcx-Z't-EMKfcfcS. 

[0 1 2 6] "r-rt-MVW&ftttmVXWffcZiXZ, 
LDDM«ttnft^l/S!TFT(DfittSf6l±$t5 

- hm@co^Rtft^g&cDia#»c^t*y- h*&^ 
vx^mttmzmmi- z„ 

[0 12 7] ftlCOri^* **ITFT8 SUCtt^-v 
*;W^fi£««c 8 3 2 <-«!>9lM£JB 1 CD L D D*K«c 8 3 5 . 
S2 0LDDI«8 3 4. V-7Jtl4HH >$W®8 
3 3iMU|%n; Sl©LDDffi«8 3 5tty-hiffi 
8'1 0&a&'« : <fc5£&j££-nT.fr*S.< 3:7c. ftlCDL 
D DM« 8 3 5 tS 2C9LD D$U£ 8 3 4 £ K$gn<5 

■i>iB©T««7c3ii»i; ±i©y- h«&g$H>y- h«@ 

CDJ^<D3ltCj;9ft2CDLDD8U2i8 3 4 CD7} *^ < ft 

^2©n.fv*;i'STFT8 5 2 hmmum 
f$.± L. ff^wustis 6 ; y-haetafta 

ft. 1©L D Dffil 8 3 9 ■; fg 2 CD L D 8 3 8. V 

^*fctiHW>{Wt'8 3 7»6>Ao-TV)%. -77. 
P 5- X *)mT FT 8 5 0 tt-»^ >comjgT 
fr*;HM«8 2 8©^ffl51vP®^*fi^m 
2lP3?lfc^M4riKtf8 2 9-8 3 l^dt^nTV^. 
[0 12 8] B^6R8 5 8»C*i^T, nf t^STF 

TTji/f.y- b®mx'Bf&zn. f-^)VBtism$L% 4 
0 conffldiiy- hseta&sMi 1 co lddm» 8 4 

3. ft 2 OLD DAW 8 4*2, y-K$r;ttHW>S 
J^8 4 r**R»t5-*tTV>*-. «}#^fi8 5 41ia 

807 ty- N«e»j^8 0 8 ti^ cffl-ert2>* 

$tl**e^lift2co€S8 1 5i*»bM$nx^ 
5. 8 0 7 1C« pM^F*i£f)^*n$nT^ 

t, teta^*<<s^ z. zl \zx <o ft 2 corns ttEnsp-r^esE 

[0 12 9] »rt*feg)S«S?(tx'j3>. gft>«Jtl 

5 0~5 0 0ntDCO^$COftlcoe^g^8 1 6 i:. # 
U'fSH. 7^'J;P, Jp'J-fSKTSK. BCB (^> 
'/->^ a ft £®*fiRKIMfe#ttft> 5J*«ft 2 co 
^«6aiS8 1 1 LXBtfL-f*. Z\0)&o\z. ft2co^ 
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x. is i <Dmm*mm s 1 6 tffl^fc-ti-Tj&firr* c 

[0 13 0] Bb&D/i?'- ><DU>>X.b^7>9 

^tf* * C H F 3 \ZW K> m^XV- b*68$l2:X y ^ > 
yT-5 i <h let 0 i' ■ &mz n >^ ? Wffct Z> 

[0 13 1] ^bT, ®mtt©^JSIK^X/Vy^ffi^K 

X S /^>^ , lC<t-pTy— XRt^Hl^-OIS^S 1 8 — 8 

23i, B$ii8 2 7, y-hlE«S8 2 6. 

8 2 5 4Mf5. C»<t-5lcUT0 l-V7jk-?J:oUm 

[o i 3 2] tfc, *mmwvu. y-Hmsty-x 

7 A^SI H -5 £ £ £ ft * . 

[0133] mmm 7]*mmwxu. mmm 1 twr 

01 2^ffl^TlttWr-5. 
[0 13 4] 01 2T^-r7?x^7-?h>J7XS« 
tt, jKl<Dp7-**jl/aTFT-9-5 0 ££2 0)117-**. 
;HTFT9 5 l&4rr-&a5?y?Bft&9 5 5t«2 
©nf t*MTFT9 5 2)i^«5t>y'J >yi§]8& 
8R9 5 6 &€*rr«'BlMaB9 5 7£» IiTFT95 
3tfiS»$1.9 5 4 £*Tt -SBlStgR 9 5 8<h;W£(dc£n 
T^*. S*B()lHlg&9 5 7CDD-7y:5'lelS&g|59 5 5©TF 
T \% •> 7 h U- i> X * IhISS^ A* v 7 7 08ft £ £ XMt L . 
tt>7'J >^@SgR9 5 e^TFTfiS^MJCttT^-o 

[0 13 5] *l«l«S0re^T7*5^77MJ*xa8i 



«; ST. S«9 0 1 JilrTW9 0 2 *Kfc5"J 3> 
&{t£[fc > U 3 >Jgft £ T 5 0 — 2 0 0 nm<DJ9 S 1C 

»Lfc«W**Mra#&»tt¥WIWB9 0 3-9 07 

^©±tcy- o 8 sfui-s. 

fLT. n f t ^^ST F T * 9 

0 4. 905 iimtf®m*Bf$.Tz>M>vt.*m#m 907 

IC1X 1 0'^ix 1 0M/catoWfeTU> (P) left 

[0 13 6] -€-UT. W.*£ttTaN£f£#-£-r**m 
T.y-Mt«9 0 9-9 1 2. y-hffi^9 1 4, 82 
<D«® (&ffitt@) 9 15, &tfy-X£l§$9 13*f 
fiJtf^. y-hE^i SB2<Dm@. V-XE&ttAl^ 
©««[*©fiV»«»T»Jii»l«U-T-t>.fit^. ^-UT> & 
W®#:i9 0 3~9 0 7y— htt®9 0-9 — 9.1 2R 

tx^2<o«@9 i s ofrymommz 1x10 i 9 ~ i x 1 

0 2l/cin3<DSmT'J> (P) lC«;S^n-5 nf^#4t 
-S^St^TC^&g^Mfc^Jjll-r^. H.5UTf lfflnf 
V*MTFT9 5 1. ^2©nft^HTFT9 5 

2 ictt, ^en^en^ ^ 931. 934. l 

DDS%9 3 3. 9 3 6, y-^'JfcttKK>^«9 

3 2, 9 3 5*^^$tl-5. IITFT9 5 30.LDD 

m&9 3 9«y- hag9 1 2&m^xttm€imzm 

tl. V-7s £ fctt H U-f 9 3 8 8 l R^S 2 

[013 ?] mm&mm\mmw 3 tp^tc. BKtv'U 

t*0^ 6fi5t?.^ 1 cp«f^*6liJK.9 1 6 t.. U <f 5 
h\ 7^«J)P. #U-f SiKTSH, BC B 

9 1 8-9 2 3i. mmm&.9 2 7. y-hffi!S9 2 
6. ttttttS9 2 5£JB£-r£. CW«t5JcLTHlT 

•t7>77-<< 77 h u ^7^cojga^gs=£^-rs^ 

[0 1 3 a]''D^^»BRfl(9 5 S^lWnfv^. 
ST F T 9 5 niHl"f>fflHcy-hffiffi^fift?)GO 
LDfci£fi<BtfLt<nrz®&£lsT&%. ^COGOLD^R 

l/T. *v h^rUTQKS&tt*, CWTFTO^ft 
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—ys. -y->yj>yisissgS9 s 6<Dm2<Dn?* 

5 2ttGOLDi«tLDD^SV- 

l/fclKlttt9Tk>«.'B*T'FT-9 5 3ttLDD«Sit 
MtUifctfiittftoTI^. — pft^HTFT 

J£9 2 9. 9'3-0S»«T«. 
[0 13 9] Cl<D«i;plC. @1 2-T?*-rT^x-< ^ h 

[0140] «nmm ■y-mtv-x 
u s^*cy-h«st^icoas*»j«xgT^b 

Tfc«fcV>. ^{fcBtaftOy-hffiS^ 

*(t5"C -bft< , *-fe$K4atfbir?9*-' h«g<tffl l 
««lt03>iirfhaWiTS. Sfc. f&l 

A ^18 Srffl lr*5 d <h # nf^ t ft * . 

[o 14 1] [nasey 8i*sii6flmiBi 1 tteHftsia 

sfttlfig£E 1 3 icSU KfrB8iig£S 1 A\Z7kt. ttl 
^n> A — A * WfB0; G-G' iBH^tjt. ft 

[oi4 2] *nmwz\mm®m\t, ^20^1 
1 0 0 2 ±<Dsmm£mm&-i: lt. ^20^*1 1 

0 0 2 t ; ^am@ 1 0 0 5 £T#l*UT^*. ft*5. 

§fitt® 1 00 5H ^figa® 1009 t^snx^ 
•5. * &, ^ffiia<s 1005 «. 35 1 <Dmm 1 0 0 4 r 
tfv-xgasii 0 0 6 tmcimm±\zmm \zm^ti 
«figa«i«, iMiio 1 1. mtmmi 
010. ^-hmmioo7iimc^imm±izmm\zm 

[0 14 3] *HJg03Ttt. nmW 1 irttSftp 

T*0> ^>£^«l 0 1 2~ 1 0 1 4JC«iSmTFT 

tmmznm&tt j i-Tttm.<&>7im&W'mzt\T\,'>z>. 

ttfUttl 0 1 4 tft^^SSrdxAcBi^itt^-S 



[0 14 4] ^SUSSem*, y-Vtfitv-x 

1. hwstsfs 1 v>m&&.zfi&{m&&m<D 

y- h«ffi£ft*S5#fc*tt£]Ea*U IS^nStfclip 

gtaiaT^i©m@$:m-rs. -^oik. 3>^h 

#-;KD«2j££fr3 £ £ft < .■ ^ftSfifc^fc-frTy- 

£ LTSffifitftT^SCi^ A^Srffl Z. t*tpj|gt 
ft-S.. ^SH2&Kfift£¥S#Jlfcn p 

[014 5] 43GKffltt. rn&m iovxjm^i 

TiutT. tfc&£i#^T££ft< AGISTS CI i75*Tfi* 
[0 14 6] ftii. *H«609ttll]!6W 171S5<DV»m 
[0 14 7] [Hj5gfiflJ9]*H)5g0i)Ttt. HIWIT^L 

««Ti4.«l»¥ 7- 1 3 0 6 5 2 ^ffiTH^nTl^ 

z>tem7im&m 'w^tsautm&mm-t *> z. t 

[0 14 8] KGKM-l ilimicbT. *f.7xa«±-lcT- 
IflDg, 2 5-8 0 am<Dmt£.XmtiCT 

S. -t-L/T. 11MT10 p pmcoMiKTC^^aOTk 

£»firr-&. Mttyc^tctt^-yyji- (nd . y;i/-7- 

■^A (Ge) . Sk (Fe). . t*?S>9* (Pd) .. XX 
(Sn) . ffl (Pb) . (Co) . (P 

t)'.«(Cu),.4(Au) ftt'TSS. d(0«!«7C 

mztt-rzm 1 7 014, x e>n- httotetcx/v> 

^^K^slSjilc.fc-pTJiiBMJKTC^wH^ 1 ~5 nm 
[0 14 9] -eLT. ^ai{t<DXgTH tf4 0 0~ 

soot-el mmm&ai&mm&ff v». •■*ak^y ^ > 

McO^W7kSM€r5atom%KTI'T^. ^bt. 77- 
^XTZ-JUpSffiH, g^m<Ft5 5 0~6 0 0 
'CTl-SBfWWJiaT^-^^fTP. RiOXglCkO 
^S® •> 'J a >|g^ ^ fi5tS^SS¥^H c <t *t 

[0 15 0] J105<fc^lcLTf^S5$nfciKSH¥^ 
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?&fi ( 1 X I 0 >7~ 1 X l 0 19atoms/cm3@g[) ©jy>jg 

ofc. z.<DmmKn*& : izttt®.<D-~2\z.i)> (p) 

[0 15 1] £4>gM&;&tt«U-> (P) fci-Sys/* 

*)>ifmm\t. 03 '(c) Tittwuifcfi§ttfl:xeTiii^ 
icf?? chares*. yy?v>if\z&EW)> (p) 
<ossstti§ss n ^M^m«©?F*6®)jss iimmmx 

F T*5<fct/t p ^ v F T v ^JW^^^e. 

tetSTimz^amm-ev^ (p).mn«MWWE 

»4 1 X 1.0 17~ 1 X I 0 19atoms/cm3@a<D^J«7C^^ 
«#T Life. Z10><fcd £ UXf^SUfcT F Ttt*7«SSE« 

» e n, : AffftigMHfts-r •& ^ t *t-e # s „ 

[0 15 2] &43v *H1M.U. SIJffi0U75M8<ZHvr 

nay- 1 a z.t.in»im-Q& 

,(01 5 3] [UUgfll 1 O]2j?HJ5S0yxtt. SlJSStfl l.ttt 
&&£iiiiSl#iji ( I PvS^rk) £01 5.Ic*kU 8rS8£ 

ca^..**i-en. a- a' »fisa. h- 

H' .'WSHSSUft. •.' 

[0 .1.5 4] yfcl&KSW*. I PS (In-Plane Switchin 
g) ^SC («t«^SC<hfe*p) ©T^T^vMJ? 

mt&mmm (wt. ^>g&®tp*.s<) t©^^- 

ftaspsnx^-s. i p sir&t.'ir&.z.t.'ig&H* 
[oi55]0i5 k*>v>x. iioi \m 1 <D*m& 

M, 1 1 0 2, 1 1 0 3 «^ 2 Ottmitm. 1 104IJ 
35 1 (DftM. 110 5ltS2 ^1. 110 6 teV-X 

se*a, l.i o 7tty— Kfieift. 1108. iio9«a 

*>K*. 1 1 10(^11. 1 1 1 KfflftgT 

« V -7. ffigl <h Sift -5 <fc 5 1CEB $ tlXH K> iS^gf© BR 

[0 1 5 6] Sfc. Hi 6tC^-T<tpt^l Wffiffil 1 
.04, £12 Offi® 110 5, &tfy— XElft 1106 

icpn#»c0fijt$nTv»-5. ^fc, sj^mei 1 1 1. » 

giffiSl 110, y-hEI81 10 7. Rt/n^&>E^ 

noon y-7>&mzmomm&&m±\zmmz& 
[0 15 7] t&KDmmity- hEiatmawir 



[0 15 8] g;fc. #3li£0yxte. g^ftossssse 

SMMftitiUX. $6K«i5fl£j£W r X*>«fc^.. 
[015 9] «»«fiitt.. #2 If§ 

2<D¥«g#IB£©?$fei&l8li. S2CDSgfCi^n 

wt«ttsnTv»«. ?&2<D¥m&miz\t0m$: 
[0 16 0] *njgfiajtt, mmmKD^xvn? 

*&X&.£. 

[0161] nmW 1 V»TH 1 5 RtfH 1 6 £ j^T 

l6ttfc*7-7^J!/^*ffllliT^-r^. fcfc*U IP 
S ^ttSfcfti .BEfafcUIZi ir&SMT •S&gtffc 

[016 2] £g£#U l]*§yS0yxtt. fUSSfcllOi: 

1 p s^owKW^fq 1 ?.c?kU #r 
®fiSig*0 1 8 ic^-r. -en-en, j- j* Bfss. k 

-K' WfiS0<&^Lfe. ft**, #§HJg0yte, nk^io 

1.6 1.6 3 ] 017 JC*>l^T. 1 2 0 l.tt^ 1 <b*m& 
I ; 1,2 0 2, 1 2 0.3 ttm 2 1 2 0 4 

^ 1 OS® , 1, 2 0 5 tt^ 2 Oft®, 1 2 0 6 «V -X 
JH«a, 1 2 0 7 ttV— hffifi, 1 2 0 8 , .1 2 0 9 tt3 

t>E^, 1 2 1 oitm.iv.mm®. 12 1 i«a^ 

1 2 12, 1.2.1.3.H^2«)ggiiT^. 

c^«to{cgaBsn*c^^- 'i$€ii2 1 na 

S3ttt^Wr.^ttlS ( I TOIgMg) *1>VT*>*). -7 
x'«r.« l tt^ J ?>UTS^tt^WT^©«M^/^--> 
^LT. ^2<D^«®tiSm«<Si^«n*t>-a:T« 

h $ nx^ 0 ia^a5o^ p^?&ipj±$ -e-xv^. 

[0 1 6 4],*fc,;01 8JC^-TJ;3t^l<om@l 2 
04,.»2 (DW.1& 1 2 0 5, R.ZfV—Z.$m 1 2 0 6 

«, ^ i ®¥wtie&itiR 2 «¥^a^aoife&j^± 

tC^^JCjgfiJcSnX^?.. Sfc, ^KD^fll 2 1 
0. y- hgB^l 2 0 7...Rtf3t>i«12 0.9, ^ 

2 0tt|jftQai 2 13. 1 2 1 2«, v-xiai&sffi? 

[0165] sfc. mi<oa@tty-hEisitasM^ 
m^$nx430, ^i©¥©^»i<!:S^ssia)ffies« 
y-h^s<hLxtaflgrs. 
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[0 16 6] *SHS«Ttt. fi*ttMjtCDB3ji®ffi 

10 16 7] m2<D*mw®£. m 

[0 16 8] fcfc. #f&te0yii. 3WS«i'©vx$r/t^ 

->zmm-rtummw lamvxmxmznzmmm 

[oi6 9] m&w i &jb^x0 l's&tn-i 6»c^t 
vtmzm tc'&. mmm 2 izk Lfzumiz j: 0 

[p 1 7 0] mmm 1 2 i*nmwxit. mmmi t\t 

xtv*. 

[0 17 i] s-r. sug0yiicsEoTiiF B ife»iK^^ 
Vpmeaijti' so 0 ^'anieMR 157 ^g^tticst 

f . "•*V»'c. 3 0 2 ZBtitS Z. 

[01 7 2] *nsg0<jt«; mmmi^mmitmiim 
k&mmttt tix^tivmrni 53-15 6 £^tr¥*g 
frittitg i 3 01 tT^$i^«sni. an 
a.t. pnteiftft 1 5 7 tmfte-bT&frtii 1 3 0 

1 tiita 1 3 0 2 & 
is. ^m&m.®. i53~i5 6 icttia^t f t t.mmz 

6. 

[0 1 7 3] ^WJ:5Jimii)t<?:T^^^T$e/<C^^Jt 
&ffi©iifln£0 -5 £ <h*<X*£ £. 

[0 17 4] *H«g«?ittiejgfifS l«S9Wtn 

^-.hg miCl&^fcttS £ £ #X£3. 

[0 17 5] [SISg09 1 3}*%.WZ$mVXBf$.2tltz 

•en s ©MJt^^s * «^gMc*a*2^fc«^8ti§£x 

[0 17 6] ^©^a^gitUTti. er*A^ 
7. ^□yii'i'- (»J7S!*fc«7 

n>r-3!) , H7iJ>hf^ xyw (.=t-?)l<m 



•5. -€-tie»© i -CT«:H2 0. 02 L RJ^2 2l:i 
T. 

[0 17 7] 020 (A) «/^V>;i/a>hTi-^T' 
<60, *#2 0 0'i; S^X^J8»2 0 0 2s *^gS2 0 

0 3, k 2 0 0 A^-kti. imw*mm.xh 

952 0 0 2. £^52 0 0 3KjSffl-r£Ci7&<X£5. 
[0 17 8] 02 0 (B) tt'tf^a^WD, 
2 10 1. ^^2 10 2, «^TA'/l8K2 1 0 3. glf£ 
X-f5/f 2 104. /tyf'J-2 1 0.5. SM2 10 
6^£^fr. #§89J£^gR2 i 0 2\zmm?Z>Z.ii& 

[0 17 9] 02 0 (C) litAW^ayea-^ (^E 
-tf)P3>ei— 4f) T*9, *#2 20 1. ft^SB 

2 2 0 2. §&gS2 2 0 3. IffX-fs»f 2'2 0'4. 31 
i"S2 2 0 5^£^tfi *&9i«;^*SJ2 2 0 5 fcjgffi 

[0 18 0] 02 0 (D) tmt&MQttWMVirJ 
U4<D-U QbWW) T&D. *#2 3 0 1 . «^dr- 
y^2 3 0 2 , : pg&@^/\'> K 2 3 0 3. '.&Kff'2 3 0 
4 , K&JkZ 3 0 5. **2£B 230 6 3££^tr„ #36 
feti$Ea*SB2 3 0-6 CI <h*tX£5. 

[018 1] 020 (E) -ttyD^7A€E*U&i!te 

0. $*2 4 0 1 . *^g|52 4 0 2; Xtf— *"»2'4 0 
3 . 2 4 0 4. »X-f7f 2 40 5^§ 

tf. ^oy v-; utd vd (d 

1 g t i a 1 Versatile D i s c) . CD 

b&fto z-t&X'gz. ■7&t$ttit*mi : 4 o 2 \zmm 

•?Z>Z\t1)lXZZ>. 

[0 18 2] 02 0 (F) IJfy^M/7t*D. * 
#2 50 1. *^SP 2 5 0 2. 8BBS5 2 5 0 3. «f^X 
<7f 2 504. g&gB (0^L^:^) #««rO. *56 
W*«*^2 5 o'2'ti«i-«::'t*«Tf#5.' 

[0 18 3] 02 1 (A) «7D>hSiya>?i^^- 
1f»0\ ]$»g«2 6 0 1. X^U->2 6 0 2^t 

t». *%w«^w^®2 6 o i cD-a$£ etfijfrstss^ 
^SB2 8 o sicMffl-rsctatT-g-s. 

[0 18 4] 02 1 (B) H'J7S7"D^ii'^-1'i 
0. *#27 0 1. Slt^ll2 7 0 2, $7-270 
3. X:7'J->2 7 0 4f?£^tr. *%W«S»^B2 

702 co-gcs:«i^-r^^a^gB 2 8 0 8 \zMmr 

[0 I 8 5] fj:*5. 02 1 (C) «. 02 1 (A) RZfi 

02 1 (B) 4>lC*itt2)^«^B2 6 0 1. 2 7 0 2<D 

mmo-mzTKistcmx&z. «wsg2 6 o l. 27 

0 2 1*. 7t^)t^* 2 8 0 1. $7-2802. 2 8 0 
4-2 8 0 6, y-f^n-f 7 9$7-2803. "/'JX 
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A2 8 0 7. $Si^£I2 8 0 8. &ffiH«2 8 0 
9. S»3t^»2 8 1 OTfiSfifcSn*. &»3fc^*2 8 

«^T*J&oTfc<k^^ 321 (C) <Hc43<AT9c 

10 18 6] ifc. 8 2 1(D) tt. 02 1 (C) 

'hvz>ytmyt&&2 s o i<orajg«-0!i£^u;fc0-e& 
#sus#i-e.tt. ytmyt¥& 2 8 0 1 «, u 7 * 

— 2811, 5fc«2 812. l/>X7l"f 2 813. 2 
8 14. {g^&sSt^ 2 8 1 5. WtVyXZ 8 1 6T 

mfcznz. .a*. 021 (d) 

[0 1 8 7] fcfc'U 0 2 1 »C*bfc^D^xd/^-lC 
*5 0 RttSO«^7fe^»-I?<DjgfflCa|«0^ rl/TUft 

co i s si 022 (a) izmmm.m-t&*). *«=2 9 

0 1, ^ffi/jgfl2 9 0 2. ^A^jg52 9 0 3. S^R 
gR 2 9 0 4 . Jgft^-f 7^2 9 0 5.. 7>=r& 2 9 0 6 

^Sr^tr. ^W**^SP2 9 o 4tcigJi-r^J:t^T 

[01,89] 022 (B) teg§^*t§ («^Sf§) 
0 . 3 0 0 1. i&fikffi 3 0 0 2 . 3 0 0 3. fBIg^ 
fr3 0 0 4. I^7f3 00 5. 7>ft300 6 
m&ttS. #5SW*^8P 3002. 3003 KjgffiT 

[0 19 0] 022 co-fctr-fxyu-r-e**). 

3 10 1. 3cff&3 1 0 2;. -4ta«8'3 1 0 3^£r^tJ. 
*%W««*a5 3 1 0 3»CjgfflT-5C:<!:^T^. 

SO. »Al0-f>f£t± (<Hft3 0-f >^«±) fflf 



[0 19 1] «±<D«K. #S89J4>igJB«SfflttffiifrTlZ; 

5. *HSg0»lW«^ t8S§«S|]56CT 1 ~ 1 2 cot*© 

«fc 5t3.tB.fr-£it>i*:friE>t£2>Mf$.&m ^Tfc^T^ £ <»: 

[0192] [MmW 1 4 mSgfll 1 Tte, ff 1 

i ©i >y ^ > yjaa £ 1 m<ox. y ? 
*n*S0ii-e»i^i«)x ; /5 i >^5aa^2i5i(ox-y 

^>^ffTS 1 <»B#.(Dmmm$:Bl$.TZm&mT. 

[0 19 3] f- vnm^nmzT— 

- hffi®ia^«)tfi!l©»ri5^0*^-r02 4£ffll^T 

[0194] sr. i icse-^T. 02 (a) tm 

CVtmznZ. f§ 1 <D&W.m\t. if 20~100nm 
fcU 3§2<D#©Btte. mm 1 0 0-4 0 O nmitn 
««t<. *HJ601ITH. RJP3 0 nmfflTaN*>f,a5 
l co©aMt^JP3 7 0nm<aW^<S&5S82<*>iji« 

^ l co©SM<D«#4<!: UT»SLt,^ 
[0 19 5] 1/yXhA^feSlOMOV 
^^1 40 5 a$M,U ICPffi(Cj;0X.-yf>^5: 
(Toll 1 <D&tf.Qm 2 <DMm 1 4 0 4 a ItJ&ffc? 

LTCF 4 tC 1 2£0 2 ^£££5il^;tfX£ffl^;tj£ 

024 (a) iz7ik{>tzVim*mz>z\£&T'%z>. m. 
uzm*t£*v?>{fikik£m 2 (w) ©i v 
u-b* mi(Dmn.m (t a n) oivf>^i/ 

-K *t«»2C#tI (W) Wx-A-fc 

[0 19 6] 
[*1] 
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1.0 
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a 750 
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500 


100 


1.0: 
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500 
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1.0 
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25 
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124 62 


20 67 


a 049 


70 
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500 


60 


1.0 


25 


26 


10 


161. 72 


3S 61 


4 S26 


35 
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soo 


100 


1.0 


25 


25 


10 


176. 90 


sa 32 


3.008 


32 
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500 


160 


1.0 


25 


25 


10 


1 20a 39 


80 32 


2.495 


26 
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500 
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1.0 


25 


25 


10 
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102.67 
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1.0 
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25 


10 
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SOO 
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20 


20 
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14.63 
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500 


60 


1.0 


20 


20 


20 


I 193*02 


14 23 


13. 695 


37 


12 


SOO 


100 


1.0 


20 


20 


20 


235. 27 


21.61 


la 856 
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13 


SOO 
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1.0 


20 


20 


20 
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20 


20 


20 
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1.0 


20 


20 


20 


I 304.34 


50 25 
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[0 19 7] ft*. ^HMflC&lrvrT"- /^-ftt'tt. 
02 4 (A) <*X&±@lr^Ufccfc-5£, Atsfffittmm 

(0 19 8] *¥-miif&2<D®m.m (W) (DIM® 

ffl*.H%lifC!)£fM~l 5®iW-l:SS 
H 1 Si ft- 7 0 gcD$gBXB SK^Tf S £ <!: 

[0 19 9] 02 4 (A) iCiSHT, 14 0 1 

1402 timsusL* uo3i^i (omfm 

[0 2 0 0] *V>T, VX^ 1405 a^OiSI;L 

ot. as i o&ttos; i ommm 1 4 0.3 a exorr 

■5. ^2 0l7f>^frt0X-yf>.yo|S, 

tmmi 4 0 2 fc^x.vf^^snxs 1 <z>xm*4>i& 

Ml 402at&5. HHTtt, S2©I-yf>^ 
frOIvf^XiLTCF.4tC 1 2*6ft5fi^« 
X£J?H*;fc. S20Iyf>^#il/T, 09;ttf. * 

CtlCfc^X, «tUtl40 2a)|lttt&m%^«< 

[0 20 1] ^1© h*-tf>^4B!S£fT5. * 

*ft4f * U > * -f > H - If •> ^ feffl ^ < as 1 ■© » 
1 OWM'l 4 0 3 aRtfall <D»4£coaS2c9# 
111404a tbX^Sfti 14 0 1 ICgsfln 

■TS. (02 4 (B) ) &*5. 02 4 (B) Ttt* aS2 
<D^y^>?&f$<D3:y^>?Zffifizm. IB 1 

vfszvmnmi 40 4at.tf, xy^ysn*** 

»/JvT*-Sfc«)02 4 (A) £1^— 0*fc<hUT0*L 

Ac. . 

[0 2 0 2] 1 4 0 5 a&^oymmzl, 

fciKm-v. mzo^y^yymw&ft^. 024 (o 

l<OXy5 1 >^fr1?X^*>>f^fTofc^, £$fcC 
F 4 t C 1 2«t02^^aS^^X«:iffli>fciB 2 Oly 

> ^fttx v =f- y >f *ff -o tc. . v n> oi7f>r t . 
^isiwtifcxy^^y^f^cfcoxe a ic« j^r * 

vlCD3l2G)X y^>ySaaiCj:oT. aS 2. CD ". 
HMKOTX* 1 4 0 5 b, as 2 0JEMfc>3R 1 co<g®JI l 
4 0 3 b. aS 2 CO0^COa5 2 1 404b. Rtf 

as 2 CD^ttCDlfegUg 1 4 0 2 b-«(0jftdtl«. 
[0 2 0 3] ?&2<DBVi.<D&2<D&W.mi 4 0-4bH 



as 2 <D^«C0aS 1 CD^ffiJS 1 4 0 3b tt#^tC/hSV»T- 

-/t-a e srj&firr*. sfc. as 2 (D>gttcD^Mici5 

[0 2 0 4] ^^T. 1 4 0 5 b£l&5&Lfc&, 

a52COH-tr>^5aS«:fr5. (024 (D))aS2O 

tr>yjas«. asicoH— tr>^jas«fc*3fcig)BK 
-f*>H-K>ytt^>, as2©^coas2co©©iB 

1 4 0 4b^i7tLt^I 14 0 1 KSiJirt 
•5. 

[0 2 0 5] CCDaS2©h'-tf>ySaSfc«tl9T^M 
ttl 40 L a~ 1-4-0 1 c.iWSns. ife. MBM 

vom 1 ©#«ji£i^Tas 2 <^mii 
^^^JHKfi!tM^^^^TM^^In^M^^l 4ou 

-14 0 1 c **fe&##K«2/«£ft3. 
[0 2 0 6] Sfc, F^tf>y»CiS^X. 4Mt4HB±£ 

ear ^tmjfcDjgypaw < tzmzts. as t*-r 
A2n<5«ssa<&<&* ? fox. ife^^A/Trasi 

CD*g«Jl<hM&3:*&#j^i£l 4 0 l c. BP%ai3<0^ 
WbWWL (G'OL Dlt) H 3 <Dfl«iS£*r 

[0 2 0 7] Sfc, HK£3>M4MMU- 4 0 1b, BP"& 

as 2<D^m.<^m.m. (lddto % 2 oftM/totest 

1140 2 bC9)g0|Cifc-5^2:§lt; JftllftJBflZS 
ft r 0«ffi€ffT*T— /X— J&Kifto Tt^-SgH^^- 

[fcT-5. 1 OitItl&9l^&tv^i 

1 4 0 1 b ^mmmnn. i4oic &Qmm.wu 

b<D*Ite. ^FJIfe^ 1 4 0 1 c tPSK. feb<»±7F 
MftS«14 0 1 cfc-qjeir*. 
[0 2 0 8] ^4UM|i«T4.0 1 a. BPtiaS 1 co 

*tmmmis as x& k - &>#mm k * o sum s nfc 
w^iiSKtox., $ 6 ^as 2 co h*- tr yv&wK*. o 

[0 2 0 9] .KROIiti HMW1-C903 (B) fi(l^ 

~[o2io] ±nu;m\t£iomm®<DTFTRzfmm® 

[0211] *^)5g0iJtt. ^)56^17iM4. 775 

i t scon-rnAv-tee&i^a^^sciiTjtT^ 
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[0 2 12] *$m.w<»x-v?->#i}*mfiz. 

(C F 4 tC I iV>m&UX) IC^X-TS F 6 tC l 2<DE 

^Xfcf^jlTSF6<i:C l 2<t02©iE&#X£ffl^fc 
JfegHgl 1 4.0 2 fc0gtRftai#1Sfc&U©T£ £ 

[0 2 13] 

s -a- -5 Kv>Ha*'«MisfcB£ffi&£*r? 
[HiSofSm&SiW] 

tan *5tw<D®m®±ffimz*-?®> mmm 
i) 

[02] Ti'f'f^vh'J^XllSfflraiS^ 
[03] 7?x-{^hU^Xi.tSfflMli^ 

-r0. mmm i ) 

[04] 7{//r<^ h?19Ztt<tofmxM*m 

-r®. mmmv 

[05] 1 Kfttm&^^&mvmmmmmtt-r 

0. (SD5S0J2) 

[06] *xn®B*tt±iSH&ji*-rB. mmm 
i) 

[0 7] 7i'7V:/^MJ$'X*J£©J:ffi0K.tf»T 

tS0^^-f0. mmm 3) 

[08] iS^gfi«Wfffi0£^T0. (HJg«3) 

[09] m&mM&ttmnmmmma&ifiT 

0. (H«M4) 



[0io] ^^©»?®0 sstH. (.mmm 5 ) 

[011] &9tm<D7?T4 7^bVirx&1R<D®iffi 

£*T0. (5SSSW6) 

,.(0 12 ] *&W©7 * r <r 7-*b*)9 XSfioWfiS 

...f^St-B* -(^^.7-) ?. - .. \ 

; '[0 i*3 , iX : -4^9)«*foifBPi«TH. (mmm 
" cb'4.4] • *^wWffl*awwp^"ra. ansa 

8) . .. :''*.' 

[015] &ftm<Dwm&±mm&m-t®. (mmm 

10)'. . 

(01 6 ]: *&w<Dmm®&imm**T®. (mmm 

1 0) 

[0i;7] :£&m<#mmfy±mm&7Fcr®. (mmm 

11,). ; : .' 

(His] *&w<Dmmkmmm&7KT®. mmm 

. [pi a] *M&.o>mm&BiWm £?aT®. mmm 

12)'. '"• ' V/ : .'/V' •■: 

: [02 0 j. m^mmo-mzB-rm* mmm 1 3) 
(0 2i] m^m&o-m ssti. mmm 1 3 ) 
[02 2] m^mmo-m^t®. (mmm 1 3 ) 

[02 3] S£*0<J£^T0. 

[024] tvt-jzt-? h'j^xasw^isigow 
[02 5] ^mmmm^iimm^rm. mmm 

4) 



[0 2] 




<c) JSXOW^fflffl 
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[01] [16] 




[® 10) 
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(23) 
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[09] 



{0 1 3] 



L™1 




CA) 



«T:H*fc 






<C> 



1 1] 




[012] 
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(25) 



<&ffl 200 1-3 13397 



[020] [021] 




(26) 
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[022] [023] 




(27) 



200 1-3 13397 



[024] 



(A) 



1405a 

9«JP1404« 

.1403 ' 




¥#(**i4oi ; 



.(b) ^ . j; ; 

- 1405a 

9«»1404« 

»1<D«MJW)*1 
***1403. 

«ia>»tt(z> 

IflS 1402. 

. «*MT1401 

• 1405b 

S24>&tta>m2< 



*MMl403b 

*2«>iM*a> 

MJUK 1402b 
1401 




(O) 



*52<0»*fcD*2 
i«i 1404b 

£2<0tM*<Dft1 
*«Hl403b 

ff2CO»ttOD 
IMUt 1402b 
1401 




